Abstract Nasopharyngeal carcinoma (NPC) is a rare malignancy in Kashmir with distinct pattern, hence we planned to study its clinicodemographic and survival profile. Kashmir has unique lifestyle and dietary habits which may be the source of carcinogenic compounds, most likely implicated in causation of NPC. A total of 148 patients of NPC registered from January 2000 to December 2014 were analyzed. The Mean ± SD age was 45.15 ± 17.092 years (range 11-85 years). The males were 72.3 % (N = 107) with male: female ratio of 2.61:1. Most of the patients were from rural area 81.90 % (N = 95) and non-smokers were 53.44 % (N = 62). Neck swelling was commonest presentation. WHO Type III NPC was commonest histopathological diagnosis 65.3 % (N = 92). Stage IV 36.1 % (N = 51) was commonest stage followed by stage III was 32 % (N = 46). Majority of the patients of NPC received CCRT 68.7 % (N = 78) followed by SCRT 13 % (N = 15) and Induction ? CCRT 13 % (N = 15). The overall mean survival of NPC was 49.56 months. There was no significant correlation of age, gender, smoking, histopathology and treatment on the overall survival. However the stage was the only strong predictor of overall survival. Also the patients with intracranial extension had low survival which is turn depicts the advanced stage of disease. NPC survival is directly related to the stage of the disease irrespective of the treatment modality received. The negative EBV status in our patients implies that there are other risk factors involved in the causation of NPC for which further studies are needed to establish the etiological insult.
Introduction
Nasopharyngeal carcinoma (NPC) arises from the epithelial cells lining the nasopharynx and usually originates in the lateral wall of the nasopharynx from the fossa of Rosenmuller [1] . Nasopharyngeal carcinoma (NPC) is a rare malignancy in most part of the world and it is one of the most confusing, commonly misdiagnosed, and poorly understood disease. NPC and has a remarkable racial and geographical distribution [1] [2] [3] [4] [5] [6] .
Nasopharyngeal carcinoma (NPC) occurs in high frequencies in China and South East Asia and is particularly high among the Southern Chinese [1] [2] [3] [4] [5] 7] besides it also occurs in Eskimos and other natives of the Arctic region, and the mainly Arab populations of North Africa and Kuwait [3, 8] . NPC is uncommon in the Indian subcontinent except in the Northeastern part of the country [9] . The incidence of NPC is low in Indians (\1 per 100,000 per year) [10] , with young age peak in second decade [11] both of which are comparable to UK [1] .
In low-risk populations, a bimodal age distribution is observed. The first peak incidence occurs at 15-25 and the second peak at 50-59 years of age. In contrast, the incidence in high risk populations rises after 30 years of age, peaks at 40-60 years, and declines thereafter 59 years. The age distribution is similar in both genders. The incidence rates in male populations are commonly two to three fold that of female populations [2, 4, [11] [12] [13] .
NPC has attracted world-wide attention because of complex interactions of genetic, viral, smoking, environmental, dietary, occupational factors, etc., which have been implicated in the causation of NPC [1] [2] [3] [4] [5] [6] [9] [10] [11] [12] [13] .
The clinical presentations of NPC may sometimes be insidious and nonspecific. They are usually related to the local, regional and distant spread or metastasis of the lesion. They may include cervical lymphadenopathy, nasal blockage, epistaxis, hyponasal speech and otologic and neuro-ophthalmic manifestations. The clinical morphology may be infiltrative, ulcerative or exophytic [6] .The WHO classifies NPC based on histology as Keratinizing squamous carcinoma as Type 1 and nonkeratinizing squamous carcinomas as Type 2 and Type 3 as undifferentiated, with highly variable cell types (clear cell, spindle cell, anaplastic) [1, 4, 10, 12, 14] .
Kashmir valley is northern part of Indian subcontinent distinct from rest of India with respect to its geography, lifestyle and socio-culture aspects [15] . Though the incidence of NPC is low over all, but NPC follows the pattern distinct from rest of India and global trend which led us to study these cases.
Aim and Objectives
The case sheets of these patients were reviewed with regard to demographic profile, lifestyle aspects, clinical presentation, histopathology, stage of disease at presentation, and treatment received. To assess overall survival and its correlation with various variables.
Materials and Methods
After the approval from the institutional review board, this present study was conducted in tertiary referral and university teaching hospital in the Department of Radiation Oncology and Regional Cancer Centre, Sher-I-Kashmir Institute of medical Sciences (SKIMS), Srinagar from the year 2000 to 2014. The study included the patients of NPC registered from January 2000 to December 2014. The case sheets of these patients were reviewed without any patient participation with regard to demography, clinical presentation, histopathological diagnosis, staging at presentation, treatment received and follow up time. The EBV status was done only in 16 patients. The survival analysis was done and correlated to various factors.
The addiction status was missing in two patients in their records. The histology was known in 141 patients, seven patients did not report with biopsy results. The staging was completed in 141 patients. The treatment was received by only 115 patients out of 148 registered patients of NPC. The survival analysis was done only in those who received the treatment and was also correlated to other factors.
Statistical Analysis
The data collected was analyzed using SPSS statistics software version 20 (SPSS Inc., Chicago, IL). Survival analysis was done using Kaplan-Meier method and comparison between two survival curves was done using logrank test. The results were considered statistically significant if P value was \0.05.
Results
The study included 148 patients of nasopharyngeal malignancies, aged 11-85 years with Mean ± SD age of 45.15 ± 17.26 years. In relation to age distribution the commonest age group involved was 31-50 years 41.9 % (N = 62), followed by 51-70 years 31.8 % (N = 47), B30 years 23 % (N = 34), and C70 years 3.4 % (N = 5) respectively (Table 1) .
The males were 72.3 % (N = 107) with male: female ratio of 2.61:1. Most of the patients were from rural area 81.90 % (N = 95). With regard to addiction, current smokers were 39.65 % (N = 46), ex-smokers 3.45 % (N = 4), snuff user 3.45 % (N = 4), and non-smokers were 53.44 % (N = 62). Addiction status was not known in 2 patients ( Table 1 ). The antibody titers were negative for EBV in all the 16 patients tested for titers.
With regard to clinical symptomatology neck swelling was commonest presentation and was present in 68.9 % (N = 102) followed by Nasal obstruction (32.4 %), Headache (30.4 %), Epistaxis (27 %), Hearing impairment (14.9 %), Otalgia (10.8 %), Nasal twang (9.5 %), Tinnitus (8.8 %), Intracranial extension (8.1 %), Hoarseness of voice (6.1 %), Diplopia (6.1 %), Proptosis (6.1 %), Nasal discharge (5.4 %), facial pain (5.4 %), Impairment of vision (4.7 %), Cranial nerve involvement (4.7 %), Skull base involvement (4.7 %), Decrease in eye movements (2.7 %) ( Table 2) .
WHO Type III NPC was commonest histopathological diagnosis 65.3 % (N = 92) followed by Type II 25.5 % (N = 36), Type I 4.3 % (N = 6) and others 4.9 % (N = 7) ( Table 3) .
With regard to stage at presentation, stage IV was 36.1 % (N = 51) followed by stage III 32 % (N = 46), stage II 29.73 % (N = 42) and stage I 1.4 % (N = 2) (Table 4 ).
Majority patients of NPC received CCRT 68.7 % (N = 78) followed by SCRT 13 % (N = 15) and Induction ? CCRT 13 % (N = 15). Palliative RT was received by 4.3 % (N = 5) patients, curative RT was received by two patients of stage I NPC ( Table 5) .
The overall mean and median survival of NPC was 49.56 and 38.23 months respectively (Fig. 1) . There was no significant correlation of age (Fig. 2) , gender (Fig. 3) , smoking (Fig. 5), histopathology (Fig. 6 ) and treatment (Fig. 8) on the overall survival. However the stage was the only strong predictor of overall survival (Fig. 7) . Also the patients with intracranial extension have also low survival which is turn depicts the advanced stage of disease (Fig. 4) .
Discussion
Nasopharyngeal carcinoma (NPC) arises from the epithelial lining of the nasopharynx but frequently develops at the fossa of Rosenmuller around the ostium of the Eustachian [17] , this is similar to low incidence areas [12] . The maximum incidence in 4th and 5th decade is also seen in the study of Boljesíková et al. [13] India has low over all incidence of NPC which is comparable to UK with annual incidence of 0.9 per million population [1, 12] .
Males were predominantly affected with male to female ratio (M:F) of 2.61:1. The male predominance is also seen in the other studies [1, 2, 10, 12, 13, [16] [17] [18] [19] [20] [21] [22] .
In our study 81.1 % (N = 120) patients were from rural areas. The reason being that more than 70 % of population in our part of Indian subcontinent is rural [23] .
Though the number of nonsmokers were more as compared to smokers, the reason might be the presence of other factors which may be involved in causation of NPC.
Nasopharyngeal carcinoma (NPC) has a unique and complex etiology that is not completely understood. Although rare, but well-established risk factors for NPC include elevated antibody titers against the Epstein-Barr virus, consumption of salt-preserved fish, a family history of NPC, and certain human leukocyte antigen class I genotypes. Consumption of other preserved foods, tobacco smoking, and a history of chronic respiratory tract conditions may be associated with elevated NPC risk [1-3, 12, 16] .
In spite of the high incidence of cancer of the oral cavity and other parts of pharynx, NPC is uncommon in the Indian subcontinent except in the Northeastern part of the country [9] .
The significant difference in geographical, ethnicity and dietary habits within our country could predispose people of Northeastern India for high incidence of NPC. One study from this region reveals an association of this cancer with consumption of smoked meat and herbal nasal medicine [24] . Another study on smoked meat of this region has shown the presence of volatile nitrosamine which is already known as strong carcinogen [25, 26] .
Historically, the Indian population is a conglomeration of multiple cultures and races. The evolutionary history of India entails migrations from central Asia and South China, resulting in a rich tapestry of sociocultural, linguistic, and biological diversity [9] . But Kashmir has a non-migrant pure ethnic population who have special social, personal, and dietary habits. The Kashmir valley is far northern part of Indian subcontinent with the trends of malignant disorders distinct from the rest of the India [27] . In Kashmir valley upper GI malignancies are more prevalent than other malignancies as compared to rest of India [23, 27, 28] . We studied NPC as it being rare in Kashmir.
Various risk factors have been associated to its causation like genetic, viral and environmental factors. Our study showed negative results for EBV antibodies signaling either genetic or environmental risk factors for causation of NPC. Environmental factors, Life style and Dietary habits of Kashmir valley has been found to be distinct than rest of the India and world too, may play a role in the causation of NPC but needs further studies to establish the likely factor.
The most important specific food habit in Kashmir is the frequent consumption of hot salt tea with added sodium bicarbonate [27, 28] , which is a source of various volatile nitroso compounds [29] . Another specific dietary habit which is very particular to Kashmiri population sun dried raw food stuffs [30] , and contain significant amounts of N-nitroso compounds [31] . In addition, other Kashmiri food items contributing substantial amount of N-nitroso compounds include salt tea, dried fish, vegetables especially Brassica olerecea (haak), red chillies, and spice cake (wur) [31] [32] [33] . Another type of diet among Kashmiri population is the use of smoked fish (Pherr) which is made by partially burning the fish wrapped in the dried grass. Other type of fish consumed is small fishes dried in sunlight called Hokhegaad.
With regard to lifestyle, people of Kashmir live during cold winter for quite good time in hammams, isolated and ill ventilated stone rooms which is warmed over fire. The families live together in rooms which are kept warm by burning the fire wood in iron jacket called Bukharis, which is also the source of smoke.
Besides people use Fire pot (Kangris) to keep themselves warm during cold winter which is also the likely source of inhaled carcinogens.
The ingestion of salted fish and other kinds of preserved foods constitutes the most important cause of NPC [8] .
The clinical presentations of NPC may sometimes be insidious and nonspecific [1, 6] . They are usually related to the local, regional and distant spread or metastasis of the lesion. They may include cervical lymphadenopathy, nasal blockage, epistaxis, hyponasal speech and otologic and neuro-ophthalmic manifestations. The clinical morphology may be infiltrative, ulcerative or exophytic [6] . The clinical manifestations in our study were in accordance with studies of Brennan [1] , Sharma et al. [34] Farooq et al. [35] , AlRajhi et al. [36] , Clifford et al. [37] .
Al-Rajhi et al. [36] observed that the majority of patients had advanced disease (stage III and IV) at the time of evaluation (79.2 %), while Li et al. [38] observed diseases at stages I/II accounted for 25.2 %, while those with stage III/IV accounted for 74.8 % [37] . Similarly in our study, majority of patients presented with stage III and IV 68.2 %. Amaro et al. [39] showed 54 % patient in Stage IV, Downing et al. [40] showed 92 % presented in stage III, Tiong et al. [41] showed 85 % of the patient presented in advanced stage (stage III and IV), Skinner et al. [42] showed 70 % of patients presented in Stage III disease and Ibrahim et al. [43] also showed the advanced stage 86 % presentation of the patients in stage III and IV.
Sun et al. [44] showed WHO type II was commonest histopathology followed by WHO type I. WHO type III was the common HPE variant observed by Ibrahim et al. [43] , Sharma et al. [34] similar results were seen in our study.
Almost all NPC are treated with radiation therapy due to anatomical constraints for complete surgical resection [12, 45] . The current recommendation is to treat patients with stage I disease with definitive RT, and those with The mean overall survival (OS) of NPC was 49.56 months. There was no significant correlation of age, gender, smoking, histopathology and treatment on the overall survival. However the stage was the only strong predictor of overall survival in our study. Also the patients with intracranial extension had low overall survival which is turn depicts the advanced stage of disease. The prognostic role of age and gender on the survival of NPC was seen in the study of Xiao et al. [22] where in younger men were more likely to have distant metastases and exhibited inferior overall survival and disease progression-free survival rates.
However there are other studies which showed better survival in younger patients [47] .
Also female NPC patients had favorable treatment outcomes, with 5-year survival rates exceeding 80 %. The favorable prognosis of female NPC patients was not only attributed to early diagnosis and treatment but might also be attributed to some intrinsic factors of female patients which may play an important role in the prognosis of NPC [48] .
Gender significantly affected the survival of nasopharyngeal carcinoma, with a definite female advantage across all end points, independent of other prognostic factors [49] . Males had better survival as compared to females in our study but was not statistically significant.
Shen et al. [50] , Ouyang et al. [51] analysed that smoking status is of poor prognostic value for survival in NPC patients. Our study does not show any correlation of smoking on survival.
The survival correlates well with the histological variant of NPC with better survival for radioresponsive nonkeratinising and undifferentiated variant [52] . However our study did not show the histological correlation with overall survival in NPC patients (Fig. 6) .
The extent of local invasion, regional lymphatic spread, and distant metastasis, as reflected by the TNM staging, is the most important prognostic factor. In general, advanced T-category is associated with worse local control and overall survival; advanced N-category predicts increased risk of distant metastasis and worse survival. Presence of distant metastasis (M1) upon presentation usually indicates poor prognosis, and treatment has conventionally been palliative in nature [12] . Clinical staging was shown to be the independent prognostic factor in overall survival analysis in NPC [53, 54] .Also in our study, the only significant indicator in terms of overall survival was disease stage at presentation. Ethical Standards The study is exempted from the institutional ethical approval at our institute due to retrospective nature of study and non participation of patients.
